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157] ABSTRACT

A device for controlling the air pressure within a low
pressure environmental testing chamber for a self-
propelled vehicle is disclosed. According to the inven-
tion, the device includes a system for introducing the
outside air into the testing chamber, a first air pipe hav-
ing an air suction port at its one end positioned in the
vicinity of a discharge opening of a discharge duct of
the vehicle disposed in the testing chamber and having
its other end connected to a main air pipe, a second air
pipe having an air inlet at its one end opened into the
testing chamber and having its other end connected to
the main air valve, an air blower adapted for reducing
the air pressure, the air blower having a variable r.p.m.
and mounted halfway in the main air pipe, a first si-
lencer provided in the main air pipe at the air discharge
side of the air blower and opened into atmosphere, and
a branched pipe having a second silencer at an outside
air intake side. The branched pipe has the end opposite
to the second silencer connected to the main pipe at the
suction side of the air blower. The branched pipe also
has a second pressure regulating valve halfway between
the second silencer and the end connected to the main
alr pipe.

3 Claims, 1 Drawing Sheet
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DEVICE FOR CONTROLLING THE AIR
PRESSURE IN THE LOW PRESSURE
ENVIRONMENTAL TESTING CHAMBER FOR
SELF-PROPELLED VEHICLES

This application is a continuation of application Ser.
No. 023,458 now abandomed, filed Mar. 9, 1987.

BACKGROUND OF THE INVENTION
Field of the Invention

This invention relates to an air pressure control de-
vice for use in a testing chamber in which to conduct
low pressure environmental tests of a self-propelled
vehicle, especially an automobile, under assumed run-
ning of the vehicle on the terrain of higher altitudes.

FIG. 2 shows a conventional air pressure controlling
system for setting the desired lower air pressure in the
testing chamber.

Referring to FIG. 2, an automobile 21 1s arranged in
the low pressure environmental testing chamber 22 into
which the outside air supplied by an air-supplying
blower 25 via an air intake port 24 at the foremost part
of an air supply duct 23 is introduced by way of a flow
adjustment valve 26 and a throttle 27. The adjustment
valve 26 is controlled by the output of a flow meter 28
connected parallel to the throttle 27.

An air pipe 29 for air discharging has a foremost air
intake 30 positioned in the vicinity of a discharge open-
ing of a discharge duct 21a of the automobile 21. The
engine emission gases of the automobile 21 and the air in
the testing chamber 22 are drawn by the pressure reduc-
ing air blower 32 by way of a pressure regulating valve
31 so as to be discharged by way of a silencer 33. The
pressure regulating valve 31 is adjusted by output sig-
nals of a pressure sensor 34 provided in the testing
chamber 22. A vacuum breaker 35 is provided between
the pressure regulating valve 31 and the pressure reduc-
ing blower 32 so as to be in operation when the air
pressure in the testing chamber 22 falls to lower than a
prescribed lower value.

In the above described conventional air pressure
controlling system, the air inlet 30 is opened in the
vicinity of the discharge opening of the discharge duct
21a because of the necessity of discharging the engine
emission gases out of the testing chamber. The engine
emission gases and the air in the testing chamber 22 are
discharged only by way of the air inlet 30 for setting the
prescribed low air pressure in the testing chamber.

Thus the conventional control device has an inconve-
nience that the discharge opening of the discharge duct
21a is affected by the back pressure of the pressure
reducing air blower 32. When the emission gases are
discharged by way of the discharge duct 21a, these
gases are introduced into the inlet 30 so that the intake
volume of the air in the testing chamber is correspond-
ingly reduced. Above all, when the r.p.m. of the auto-
mobile engine is changed abruptly, the air pressure at
the discharge opening of the discharge duct 21a is sub-
ject to disturbances such that the air pressure at the
discharge opening is no longer coincident with that in
the testing chamber.

As a result thereof, the engine emission gases are
discharged by way of the discharge opening of the
discharge duct 21a at an air pressure different from that
in the testing chamber 22 so that the testing can no
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longer be conducted under simulated natural environ-
mental conditions.

Moreover, it has been difficult with the conventional
control device to control the air pressure with high
accuracy since the totality of the air passing through the
air discharge pipe 29 is conveyed through the pressure
regulating valve 31 so that it becomes necessary to use
the valve of a larger size as the valve 31.

SUMMARY OF THE INVENTION

It is a principal object of the present invention to
provide an air pressure control device for a low pres-
sure environmental testing chamber for a self-propelled
vehicle wherein control is so made that the discharge
opening of the discharge duct of the automobile is not
affected by the back pressure at the suction side of the

pressure reducing air blower and that the air pressure
prevailing at the discharge opening is equal at all times
to that prevailing in the testing chamber.

It is another object of the present invention to pro-
vide such control device wherein the air pressure con-
trol in the testing chamber may be controlled with im-
proved accuracy.

In view of these objects, the present invention pro-
vides a device for controlling the air pressure within a
low pressure environmental testing chamber for self-
propelled vehicles, comprising

means for introducing outside air into the testing
chamber;

a first air pipe having an air suction port at one end
therof positioned in the vicinity of a discharge opening
of a discharge duct of the vehicle disposed in the testing
chamber and having the other end therof connected to
a main air pipe;

a second air pipe having an air inlet at one end thereof
opened into the testing chamber and having the other
end thereof connected to said main air pipe through a
first flow regulating valve;

an air blower adapted for reducing the air pressure,
said air blower having a variable r.p.m. and mounted
halfway in said main air pipe;

a first silencer provided in said main air pipe at the air
discharge side of said air blower and opened into atmo-
sphere; and

a branched pipe having a second silencer at an outside
air intake side, said branched pipe having the end oppo-
site to said second silencer connected to said main pipe
at the suction side of said air blower, said branched pipe
also having a second pressure regulating valve halfway
between the second silencer and said end connected to
said main air pipe.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagrammatic view showing an air pres-
sure control device for a low pressure environmental
testing chamber according to the present invention.

FIG. 2 is a diagrammatic view showing a conven-
tional air pressure control device.

DESCRIPTION OF THE PREFERRED
EMBOIMENTS

An illustrative embodiment of the present invention is
now explained by referring to the accompanying draw-
ings.

Referring to FIG. 1, a self-propelled vehicle, such as
an automobile 1, is placed on a testing base 19 within a
low pressure environmental testing chamber 2. The
atmospheric air is introduced into the chamber 2 by an
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air supply blower 5 through a flow adjustment valve 6
and a throttle 7 provided at the foremost part of an air
pipe 3. The adjustment valve 6 is adjusted by output
signals of a flow meter 8 connected in parallel with the
throttle 7.

The air supply system described above is in use when
a prescribed amount of the outside air is to be intro-
duced into the testing chamber 2 at the time of pressure
reduction in the chamber, or when the air pressure once
set to an air pressure lower than the atmospheric pre-

sure is to be reset promptly to a pressure closer to the
atmospheric pressure.

In the vicinity of a discharge opening of a discharge
duct 1a for automobile 1, there is arranged an air inlet 10
at the foremost part of an air duct 94 for air discharge
which is connected to a main air pipe 9.

An air suction port 11 provided to the foremost part
of a second air duct 95 for air discharge is opened into
the testing chamber 2. A flaw regulating valve 17 is
provided in the air duct 96 which in turn is connected to
the main air pipe 9.

An air blower 12 for pressure reduction is mounted in
the main air pipe 9 so as to be driven by an electric
motor with a variable r.p. m. By the operation of the air
blower 12, the emission gases from the automobile 1 and
the air in the testing chamber 2 are imbibed by way of
the air inlet 10, while tha air in the testing chamber 2 is
also 1mbibed by way of the air suction port 11. The air
imbibed by the blower 12 is discharged out of the cham-
ber 2 by way of a silencer 13.

At the air suction side of the air blower 12, a
branched pipe 14 is connected to the main air pipe 9,
and a second pressure regulating valve 15 is mounted in
the branched pipe 14. To the foremost part of the
branched pipe 14 is connected a second silencer 16 for
intake of atmospheric air so as to be opened to atmo-
sphere.

The opening degree of the pressure regulating valves
15 and 17 and the r.p.m. of the electric motor 12z may
be controlled separately by output signals supplied from
a pressure sensor 18 and by the operation of a control
system 20, such as a microcomputer.

In the above described construction of the air pres-
sure control device of the present invention, the air in
the testing chamber 2 is not introduced forcibly through

the discharge opening of the air discharge duct 1a but
introduced by both of the air inlet 10 and the suction

port 11, so that the engine operation is not affected by
the back pressure exerted by the air blower 12. When
the r.p.m. of the automobile engine is changed with
resuiting abrupt changes in the amount of the engine
emission gases, the pressure regulating valve 17 is corre-
spondingly adjusted for controlling the air amount in
the testing chamber 2 introduced by suction through
the air inlet 11. In such manner, fluctuations in the air
pressure are not caused at the air discharge opening of
the air duct 1a so that it is possible to control perpetu-
ally the air pressure in the discharge opening and that in
the testing chamber 2 so as to be at the same level. This
permits testing to be conducted under simulated natural
environmental conditions.

In addition, in the above described air pressure con-
trol device of the present invention, setting of the air
pressure in the testing chamber 2 is achieved by control-
ling the r.p.m. of the pressure-reducing air blower 12
and also by adjusting the pressure regulating valve 15
for controlling the intake of the outside air, so that
accuracy in air pressure control may be improved as
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compared to the conventional system in which only the
pressure regulating valve provided in the main air pipe
1s used for air pressure setting. Since the pressure regu-
lating valve is not provided in the main air pipe as in the
conventional practice, but the pressure regulating valve
15 1s provided in the branched pipe 14, the amount of air
passing through the pressure regulating valve 15 is
markedly reduced so that a small sized valve may be
used as the pressure regulating valve 15. The result is
the reduced diameter of the pressure regulating valve
15 and a further improved accuracy in the control of the
air pressure in the testing chamber 2.

Also, in distinction from the conventional system in
which only the air in an area of the testing chamber
presenting a larger suction resistance is imbibed by the
pressure reducing air blower, the air in the state closer
to that of atmospheric air is also imbibed through the
branched pipe 14 from another area in the testing cham-
ber presenting a lesser suction resistance. In such man-
ner, the more the air pressure setting in the testing
chamber 2 approaches the atmospheric pressure, the

lesser becomes the driving power required of the pres-
sure reducing air blower 12, so that the noise caused by

the air blower 12 is correspondingly lowered.

What is claimed is:

1. A device for controlling the air pressure in a low
pressure environmental testing chamber for self-
propelled vehicles, comprising:

means for introducing outside air into the testing
chamber:;

a first air pipe having an air suction port at one end
thereof positioned in the vicinity of a discharge
opening of a discharge duct of a vehicle disposed in
said testing chamber and having the other end
thereof connected to a main air pipe;

a second air pipe having an air inlet at one end thereof
opened into said testing chamber and having the
other end thereof connected to said main air pipe
through a first flow regulating valve;

an air blower adapted for reducing air pressure in said
testing chamber, said air blower having a variable
r.p.m. and mounted 1n said main air pipe to selec-
tively communicate said testing chamber with the
atmosphere;

a first stlencet provided in said main air pipe at an air

discharge side of said air blower, said silencer being
opened into the atmosphere; and

a branched pipe having a second silencer at an out-
side-air-intake end thereof, said branched pipe hav-
ing an end opposite to said second silencer con-
nected to said main pipe between an output of said
first flow regulating valve and a suction side of said
air blower, said branched pipe having mounted
therein a second flow regulating valve between
said second silencer and said end connected to said
main air pipe;

a pressue sensor disposed within said testing chamber;
and

means responsive to an output signal of said pressure
sensor for controlling said first and second flow
regulating valves to maintain the air pressure in the
environmental testing chamber at a preset level.

2. A device as claimed in claim 1 wherein said means

for introducing outside air comprises an air supply duct
having one end adapted as an air intake port opened into
atmosphere and the other end opened into said testing
chamber, a series connection comprising an air-supply-
ing air blower, a flow adjustment valve and a throttle
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and mounted 1in said air supply duct, and a flow meter trol means is coupled to said air blower for controlling
connected parallel to said throttle, said flow adjustment  the r.p.m. thereof to maintain the air pressure in the
valve being controlled by the output of said flow meter. environmental testing chamber at a preset level.
3. A device as claimed in claim 1, wherein said con- ¥ * k% X%
| s |

10

13

20

25

30

35

45

50

53

65



	Front Page
	Drawings
	Specification
	Claims

